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Abstract 
Organizational tasks are complex and time-sensitive, requiring group effort to achieve 
goals under pressure. To improve group performance, organizations often invest in a 
services designed to strengthen teams (e.g., ropes courses). However, such activities are 
time- and resource-expensive and have demonstrated mixed results. To proffer a more 
practical (shorter and less expensive) alternative, we explore the potential of video 
gaming as a team building activity. To this end, we employed a multi-experiment study 
in which we administered competitive and cooperative video games to newly formed 
work teams. To theoretically explain the effects of video gaming on group performance, 
we adapt the theoretical construct to flow to the group level. Our results reveal that all 
forms of video gaming had a positive effect on group performance. However, 
competitive versus cooperative gaming have different effects on the sub-constructs of 
group flow. Therefore, optimal results are obtained with cooperative-competitive video 
games. 
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Introduction 
Organizational tasks and problems are increasingly complex, requiring a carefully coordinated group 
effort to achieve performance goals (Dervitsiotis 2012). Accordingly, organizations need new and effective 
ways to improve group performance in order to handle the rising complexity of business and 
organizational problems (LaFasto and Larson 2001). Fortunately, evolution in education, societal norms, 
and work environments over the past century have led to greater individual capacity for cooperative group 
behavior (Bower 1995). Nevertheless, as organizations are increasingly structuring around groups (Salas 
and Fiore 2004), the need to make individuals more productive through effective group work remains a 
critical area for research (Stewart et al. 1999). Therefore, companies spend upwards of $1 billion (USD) 
annually, just in the United States1, on group building activities designed to increase cohesion.  
A high performance group is typically defined as a group of people committed to a goal (Ansoff 1970) with 
a common purpose and showing high levels of group cohesion (Carron 1982; Festinger et al. 1950; Mullen 
                                                             
1  http://www.quora.com/How-much-do-companies-spend-on-employee-engagement  
 https://www.bersin.com/News/Content.aspx?id=15035  
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and Copper 1994). At a high level, group cohesion refers to the unity and bond that forms when group 
members have mutual positive feelings toward each other (Festinger 1954; Festinger et al. 1950), when 
group members have a common commitment to a task (Carless and De Paola 2000), can manage conflict 
and solve problems in a supportive and trusting environment (Dyer and Dyer 2007), and when group 
members are satisfied about how group members work together (Carron et al. 1985).  
However, existing research has produced mixed results about the relationship between group cohesion 
and performance. In particular, when group cohesion is defined solely by the interpersonal attraction 
among the group, there is a strong relationship with performance. However, when task commitment is 
included in group cohesion, the relationship between cohesion and performance weakens (Beal et al. 
2003). One explanation for this finding may be that group cohesion does not account for the 
characteristics of the task itself. The group cohesion sub-construct of task commitment is based on group 
members’ feelings about the task—not the nature of the task such as its level of enjoyment, immersion, 
and temporal dissociation. For example, Carron (2002) found that the relationship between group 
cohesion and performance was strongest in sports teams. Consider the context of sports. There is a 
greater element of enjoyment. There is strong pressure to perform within a time limit. The team members 
are fully immersed. These variables are determined by the nature of the task—which is not directly 
accounted for by group cohesion.  
Research has shown that group building activities can work to improve group productivity (Klein et al. 
2009). But group building activities are not created equal. Often in an attempt to help groups become 
more productive, some organizations have employed time consuming and expensive interventions such as 
ropes courses and group retreats that may or may not improve performance. But this may not be possible 
when resources are limited and for quickly formed work groups. So there is a need to find inexpensive, 
efficient activities to help groups form in a way where they can quickly become productive. But research 
has not yet produced and explained such activities.  
The current situation thus reveals a problem in practice (resource-intensive group-building activities that 
may not work) and a gap in theory (lack of an understanding of how task characteristics during group 
formation influences productivity). To address the problem of practice, we respond directly to a recent call 
for research on competitive and cooperative video gaming in traditional work organizations (Liu et al. 
2013) by testing whether newly formed work groups in time-sensitive situations can be encouraged to 
develop group flow and cohesion by engaging in a group building video game activity.  
In an attempt to address the theoretical gap between group cohesion and performance, we incorporate the 
concept of “flow” which refers to the psychological state of being total immersed in, and focused on, a task 
(Admiraal et al. 2011; Jennett et al. 2008; Lowry et al. 2013a; Sherry 2004; Sweetser and Wyeth 2005). 
Flow has been adapted to a variety of contexts to explain engagement with shopping websites (Hoffman 
and Novak 1996), performance in sports (Bakker et al. 2011), information technology usage (Agarwal and 
Karahanna 2000), and video game play (Fang et al. 2013). However, it has been almost exclusively 
operationalized at an individual level. In this study, we introduce a new group flow construct as our 
primary theoretical contributions to explain group performance. As far as we are aware, no such construct 
currently exists in information systems (IS) literature. The closest construct that we found is  “situational 
awareness”—an acute awareness of your surroundings, including group members (Weick et al. 2008).  
Therefore, the purpose of this research is to define, measure, manipulate, and evaluate the effects of group 
flow. To accomplish these objectives, we conducted two exploratory laboratory experiments. Experiment 1 
(originally from a preliminary study: Keith et al. 2014) establishes that video gaming may be a more 
effective intervention to help new groups create group cohesion and group flow. Building upon Keith et al. 
(2014), Experiment 2 provides greater depth and insight by separating out the features of video gaming 
that may cause flow: competition, collaboration, enjoyment (video gaming alone).  
In particular, we manipulated group video gaming into cooperative, competitive, and cooperative-
competitive treatments and compare them to a more traditional goal training treatment and to a control 
(no treatment). Video gaming was selected because it is known to cause high levels of flow (Admiraal et al. 
2011; Chen 2007; Fang et al. 2013; Sweetser and Wyeth 2005) and because it requires less time and 
expense than traditional group building activities like ropes courses. Therefore, if such group building 
activities are effective, the practical implications are significant for organizations investing in their groups. 
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Experiment 1 provides evidence that group flow is a better predictor of group performance than group 
cohesion in the context of newly formed work groups in time-sensitive tasks. We also observed that 
groups that played collaborative video games (CVG) increased group flow and group cohesion 
significantly more than groups that did not play collaborative video games. We also found that groups in 
the CVG treatment improved group performance in the posttest by roughly 20 percent beyond control 
groups and groups that had traditional goal training.  
Our second study shows that all forms of video gaming had a positive effect on group performance. In 
particular, competitive-collaborative video gaming exhibited the largest improvement, followed by 
competitive gaming, and then followed by cooperative gaming last. In other words, cooperative video 
games and competitive video games are useful, but competitive-collaborative video games are best. In 
addition, competition has a polarizing effect where winners demonstrate a large boost in performance 
whereas losers show no increase at all. Our results imply that collaborative video gaming may have very 
real effects on the performance of newly formed work groups. 
Explaining Group Performance 
The practical overarching problem we are seeking address is whether there is a simpler and more 
consistent way to improve group performance through some form of intervention, such as a group-
building activity. Prevalent solutions in practice are expensive, time consuming, and do not always work. 
From a theoretical perspective, we are also trying to better explain the effects of these group-building 
interventions on group performance—particularly in situations where tasks are time-sensitive and groups 
are newly created (c.f. the context of temporary IT project groups). Explanations in the literature are 
abundant, and mostly focus on developing group cohesion, but the findings are inconsistent. In this brief 
review of the literature, we seek to provide some context to the overarching problem and our 
implemented solution by examining key studies of group performance as a function of group cohesion, 
identifying group flow as a new theoretical driver of group performance, and reviewing some recent 
literature on the potential for video games to increase group flow in the work place.  
Mental Unity through Group Cohesion and Goal Commitment 
In general, existing research theorizes group performance primarily as a function of group cohesion and 
goal commitment (Ahronson and Cameron 2007; Boyle 2003; Carron et al. 2002; Costello 2004; Ensley 
and Pearson 2005; Klein and Mulvey 1995; Senécal et al. 2008). So interventions that promote these 
outcomes can be beneficial. In addition, task interdependence (Beal et al. 2003)—the extent to which the 
performance of one task relies on the performance of another task either temporally or materially—
moderates the effect of group cohesion. Figure 1 visualizes this generic aggregate theory. 
 
 
Figure 1: Overview of Existing Group Performance Research 
Goal commitment, is defined as one’s determination to reach a goal (Locke & Latham, 1990). In the 
context of group performance, effort towards a goal increases when all members of a group have adequate 
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goal commitment. Ansoff (1970) states that goals “help groups decide what needs to be done, encourage 
the division of labor, stimulate coordination of effort, and aid in the appraisal of group progress”. The goal 
can be based upon a variety of activities that help develop good internal social interactions which are 
necessary for a group to increase a united purpose (Levi 2013). Group goals and commitment to those 
goals provide another means of influencing group performance (Shaw and Barrett-Power 1998). 
According to Cartwright (1968), a cohesive group is one in which members are drawn toward one another 
and desire to remain a part of the group. There are two dimensions to group cohesion: social commitment 
and task commitment (Carron 1982; Festinger et al. 1950; Mullen and Copper 1994). Social commitment 
is the level of motivation to develop and maintain group social interaction. Task commitment, as 
operationalized by Carron et al. (1985), includes a common level of motivation to complete the group’s 
objective and whether group members cooperate well and feel like they can contribute. This broader 
definition of task commitment also differentiates group cohesion from goal commitment.  
Group cohesion has been leveraged to explain how groups perform by gaining a competitive advantage 
(Weinberg and Gould 2011). The military contends that cohesive groups are more effective in combat 
situations, thus providing a competitive advantage over the enemy (Ahronson and Cameron 2007). 
Corporations have also become increasingly more reliant upon groups (Salas and Fiore 2004) since 
effective group work can also help them gain a competitive advantage (Winter et al. 2008) and compete in 
a global market (LaFasto and Larson 2001).  
The positive effect that group cohesion has on group performance depends to some extent on task 
interdependence (Beal et al. 2003). Wageman and Baker (1995) define task interdependence as “the 
degree in which an individual’s task depends on the effort and skills of others” and can vary between none 
to very high. If task interdependence is low, then the social commitment portion of group cohesion is 
irrelevant because a group member’s performance is not contingent upon the performance of others or 
the relationship between group members.  
Group cohesion is a necessary, but not sufficient, pre-condition to group performance. Groups can only be 
effective to the extent that group members work cooperatively with each other (Stewart et al. 1999). In 
order to cooperate, there needs to be a task aligned with a common goal that can only be accomplished 
through interdependency with group members working cooperatively (Stewart et al. 1999). Group work is 
“a dynamic process which is reflected in the tendency for a group to stick together and remain united in 
the pursuit of its goals and objectives” (Carron 1982). Additionally, group members must feel connected 
with one another by engaging in activities that promote socialization (Johnson and Johnson 1991). 
So a group-building activity that increases goal commitment and group cohesion should create groups 
that are more productive than group building activities that do not increase these constructs.  
Active Unity through Group Flow 
In this research we introduce collaborative video games as a way to engage groups in an enjoyable and yet 
challenging collaborative activity.  We use video games to engage groups in practices of productive groups 
such as communication, role differentiation, and cooperation as a group attempts to achieve a challenging 
goal.  But video games also allow us to create an experience that is challenging, enjoyable, and requires a 
high degree of concentration by group members. To describe this state and to fill a gap in the literature, 
we introduce a construct that we term group flow. Group flow captures active or performative unity—i.e., 
the working in concert with others in an enjoyable, immersive collaborative activity.  This new construct 
extends the concept of “flow” that is typically used as a desirable state achieved by individuals 
(Csikszentmihalyi 1990; Tellegen and Atkinson 1974) to our context at the group level.  
Flow has been used primarily to explain deep engagement in activities involving high levels of intrinsic 
motivation (Csikszentmihalyi 1990; Tellegen and Atkinson 1974) and the optimal state of engagement 
(Jennett et al. 2008; Lowry et al. 2013a; Sherry 2004; Sweetser and Wyeth 2005). Although not originally 
developed with IS in mind, flow has been applied extensively within IS research (e.g., Choi and Kim 2004; 
Hsu and Lu 2004; Sweetser and Wyeth 2005). Most IS research leveraging flow has operationalized it as 
“cognitive absorption” (Agarwal and Karahanna 2000), which includes the dimensions of control, 
curiosity, heightened enjoyment, time distortion, and focused immersion (Agarwal and Karahanna 2000; 
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Nakamura and Csikszentmihalyi 2002). When flow is activated, individuals are psychologically detached 
during which stimuli outside the current focus of attention are ignored.  
In prior literature, flow has been applied almost exclusively to the individual unit of analysis, rather than 
to groups. Admiraal et al. (2011) is a notable exception. In their study, they theorized group flow would 
improve learning and performance in an educational video game. Students worked in small groups to 
complete tasks in the interactive video game. To assess flow, researchers observed and qualitatively 
assessed the extent to which group members appeared engaged within their group and appeared 
competitive with other groups. Incidentally, they did find that group flow improved performance.  
Flow at the individual level does not tell the whole story when applied to groups. Whereas individuals can 
achieve a flow state on their own, group flow is largely dependent upon the group’s ability to communicate 
and cooperate. A group cannot become immersed in an interdependent task if group members do not 
communicate effectively (Warkentin et al., 1999). Group members will not feel in control of their situation 
if they cannot coordinate with others on whom they depend (Smith et al. 1994). They will not enjoy their 
task or lose track of time if they are stuck on a problem or task which depends on help from other group 
members. Thus, we include communication as an additional dimension of group flow, beyond the five 
dimensions traditionally used in the literature (i.e., control, curiosity, heightened enjoyment, time 
distortion, and focused immersion). 
Outside of IS, constructs similar to group flow have been discussed under different names across many 
fields. For example, in military studies, group flow has been referred to as “having the bubble” (Roberts 
and Rousseau 1989). For example, a swat group may “have the bubble” while receiving abundant visual 
and aural inputs, prioritizing, processing, and synthesizing them into coordinated, understood (rather 
than stated) action. In organizational research, group flow has sometimes been referred to as “situational 
awareness” or “group cognition”—the ability to be simultaneously aware of all the relevant stimuli around 
you—to take in the present while projecting into the future (Weick et al. 2008).  
As with group cohesion, a group’s propensity for achieving group flow will be moderated by the task 
interdependence. If the task can be easily modularized into independent individual components, then a 
group-level of flow will not be achieved; thus, resulting in individual flow. 
The Effect of Video Games 
Recent literature has explored the effects of video games in organizations. For example, Liu et al. (2013) 
examined the effects of competitive video gaming and skill level on effort and motivation. Results showed 
that competing in a fair environment (matched skill levels) motivated the employees to exert more effort 
and be more determined than when playing in an unfair environment. Liu et al. (2013) only explored the 
effects of competitive games, however. They concluded their paper by calling for research that would 
explore the effects of collaborative as well as competitive-collaborative gaming.  
Until recently, video game studies in academia may have been considered out of place or unscholarly 
(Adams, 2003), but an increasing number of studies are being conducted to determine the pros and cons 
of playing video games. Video games are becoming an ever-pervasive part of life, with games being used in 
organizations (Liu et al., 2013), institutions of learning – including higher education (Gaskin and Berente 
2011), in the military – usually as a means of training or therapy (Huntemann and Payne 2009), and 
increasingly in social situations – such as on social networks (Gaudiosi 2011; McGonigal 2011). A majority 
of Americans, and over 1 billion globally play video games (Liu et al., 2013). And not all these games are 
designed purely for fun or escape (Lowry et al., 2013). Some video games, like “Foldit” (the protein folding 
puzzle game), provide a more utilitarian function (Praetorius 2011).  
While there are many published negative opinions and evidence against the effects of video games 
(Griffiths and Davies, 2005; Smith, 2006; Weber et al., 2006), the issue is clearly two-sided, with many 
published positive effects of video gaming. For example, players develop an affinity for technology often at 
an early age, players develop problem solving and strengthen logic skills, video games help to develop 
motor and spatial skills, and video games are often therapeutic (Lieberman, 2006; Ritterfeld and Weber, 
2006). Video games can also be used as training aides for certain disorders and psychotherapy sessions 
(Gunter, 2005) and can be a distracter from pain. Additionally, they have been used to help develop social 
skills in children that are learning disabled (Griffiths, 2005). 
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“To harness the benefits of serious games in organizations, it is necessary to obtain a theoretical 
understanding on how different game designs affect player behaviors and emotional responses” (Liu et al., 
2013). In this study, we are particularly interested in the potential of video games to enhance group 
performance. Video games provide an accessible medium for groups to focus on shared goals they can 
achieve through collaboration, competition, and coordination. Collaborative video games exhibit high 
levels of enjoyment, player interdependence, intensity, time-sensitivity, and competition (Admiraal et al. 
2011; Chen 2007; Fang et al. 2013; Sweetser and Wyeth 2005); all necessary pre-conditions to group flow 
and group cohesion: thus offering an ideal group building activity.  
Group Flow from Video Games to Subsequent Tasks 
We recognize that video game playing tasks are not typical of group tasks in organizations; however, we 
posit that they parallel many such organizational tasks in terms of their intensity, time-sensitivity, 
challenge, and with regards to the demands they have on group cooperation and collaboration (Liu et al., 
2013). Because of these parallels, video gaming tasks provide a theoretically useful task for understanding 
group dynamics that should apply to organizational settings. 
Therefore, we also explore whether group flow developed during one type of activity or task may transfer 
into subsequent tasks. Flow was originally identified across a range of tasks and activities 
(Csikszentmihalyi 1990). Research has validated that flow can exist in a variety of tasks from something as 
simple as online shopping (Hoffman and Novak 1996) to more engaging activities like video gaming (Fang 
et al. 2013). However, will an individual who achieves a flow state while video gaming be more likely to 
achieve flow in subsequent tasks? This question may be easier to answer for group flow than traditional 
individual flow because of the need for communication among group members. Groups working on a 
shared task typically require at least some level of communication to complete the task (Evans and Dion 
2012; Roberts and O'Reilly 1976). A newly formed work group engaging in some work assignment for the 
first time must develop a model for shared communication on tasks (Mullen and Copper 1994). Once this 
model is developed, the group has a set of norms, or culture, for how they will communicate in the future 
(Smith et al. 1994). Therefore, it is reasonable to expect that communication norms, once established, will 
make groups more likely to achieve a flow state on different tasks—assuming that task characteristics are 
at least approximately similar (Dennis et al. 2008). 
Hypotheses  
The core of our theoretical model is based on the literature proposing group performance as a function of 
goal commitment and group cohesion (Forbes and Milliken 1999; Klein et al. 1999). We extend this to 
include group flow. The lines drawn from “Treatment” in Figure 2 represents the effects of video gaming 
compared to the control group and goal training group on our endogenous variables.  
As discussed above, group cohesion in work groups has two aspects: social cohesion and task cohesion 
(Carless and De Paola 2000). Social cohesion pertains to whether the person seeks and enjoys social 
interaction with group members. Task cohesion refers to whether group members have a common 
commitment towards a task, like the approach the group takes towards the task, and whether the 
individual feels the group allows them to participate and contribute towards achieving the group’s goal. 
Meta-analyses have consistently found a significant relationship between both types of cohesion and 
group performance. For example, Evans and Dion (2012) and Castaño et al. (2013) found cohesive groups 
are more productive than non-cohesive groups. Cohesion increases group performance because when 
groups are cohesive, they do not exhibit traditional barriers to task accomplishment, such as 
miscommunication, member misbehavior (e.g., free-riders), and competitive goals (Tjosvold et al. 2004), 
thus paving a smoother path toward goals.  
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Group flow:
1. Heightened enjoyment
2. Focused immersion
3. Time dissociation
4. Control
5. Curiosity
6. Group communication
Group cohesion:
1. ATG-T
2. ATG-S
3. GI-T
4. GI-S
Goal commitment
Group 
performance
H3
H1
H4
Inter-
dependence
H2
Treatment:
1. control
2. goal training
3. video gaming
H5
 
Figure 2. Theoretical Model 
Note: ATG-T: Individual Attractions to the Group-Task, ATG-S: Individual Attractions to the Group-
Social, GI-T: Group Integration-Task, GI-S: Group Integration-Social. 
Task interdependence has been found to moderate the relationship between group cohesion and 
performance in previous studies (Beal et al. 2003). Tasks that require group members to be 
interdependent include concurrent and sequential work that requires cooperation, communication, and 
coordination. In groups with high task interdependence, a stronger correlation has been found between 
cohesion and performance than in groups with low task interdependence (Beal et al. 2003). Some tasks, 
such as performing surgery or playing a game of basketball require high levels of interaction among group 
members (Sundstrom et al. 1990). Conversely, some so-called group tasks such as golf and bowling are 
often done in groups but are essentially non-interdependent tasks, where an individual largely knows 
what to do and does it and there is little need for the group to coordinate, communicate and cooperate 
(Gully et al. 1995).  
Beal et al. (2003) found that group cohesion has a positive correlation with group effectiveness (ρ =.18) 
and a stronger relationship with group efficiency (ρ =.31). Cohesion provides a benefit when efficiency is 
important because cohesive groups communicate clearly, quickly, and coordinate their actions. When 
such group efficiency occurs in an environment that rewards it (i.e., for interdependent tasks), cohesive 
groups have an advantage. Thus, group cohesion, in an interdependent task context improves group 
performance.  
H1. Group Cohesion has a Positive Effect on Performance. 
H2. Group Interdependence Moderates the Effect of Cohesion on Performance 
Goals are a pervasive construct used across a variety of theories including goal theory (Locke and Latham 
1990) and social cognitive theory (Bandura 1991) to explain self-regulation and motivation (Klein et al. 
1999). Increasing goal commitment has been linked to improved group performance across a variety of 
settings (Klein and Mulvey 1995; Klein et al. 1999). Goal commitment improves performance by focusing 
the group on the outcome of their interactions, thus accelerating their actions toward a united goal (Klein 
and Mulvey 1995; Klein et al. 1999). When compared to a group with competitive or individual goals, the 
group committed to cooperative goals will exhibit greater performance (Tjosvold et al. 2004). 
H3. Goal Commitment has a Positive Effect on Performance. 
We hypothesize a positive relationship between group flow and performance. Such a relationship has been 
observed previously by Admiraal et al. (2011), also in a collaborative and competitive group video-gaming 
context. However, Admiraal et al. (2011) assessed flow in terms of qualitative observations of group 
engagement and interest. As we are operationalizing flow as a quantitative assessment of communication 
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and cognitive absorption (CA), our approach is sufficiently distinct to necessitate additional theorizing. As 
communication within the group improves, performance should improve because communication 
facilitates shared vision and goal alignment (Mathieu et al. 2000) within the group. Such effects have 
been shown to drive group performance in various group contexts (Park et al. 2012; Roberts and O'Reilly 
1976; Sexton and Helmreich 2000). As communication facilitates shared mental models, groups become 
more reflexive (able to adapt to the unexpected) and more streamlined in their task processing and group 
interactions (Mathieu et al. 2014) which improves performance (Mathieu et al. 2000; Mathieu et al. 
2014).  
As cognitive absorption (CA) within the group increases, performance should increase because CA 
represents deep engagement and focus on the task at hand (Agarwal and Karahanna 2000), specifically in 
terms of control, temporal dissociation, heightened enjoyment, focused immersion, and curiosity. Of all 
the effects in the original CA model (Agarwal and Karahanna 2000), the effect between CA and perceived 
ease of use was the strongest. Such a finding suggests that when we experience CA, we perceive the task at 
hand to be less difficult than otherwise. Furthermore, Rutkowski et al. (2007) found that focused 
immersion (a critical component of CA) led to greater performance in virtual groups. Such an effect is 
observed because when we are immersed, we ignore external (distracting) stimuli that may divert our 
attention from our tasks – this is due to an increased sense of curiosity which focuses our attention on 
only stimuli relevant to our current pursuit (Lowry et al. 2013b). Taken together, an increase in 
communication and an increase in CA (i.e., an increase in group flow) should improve group 
performance.  
Based on similar reasoning to H2, we also expect task interdependence to moderate the effect of group 
flow on performance. Tasks that require group members to be interdependent must have greater 
communication—a key component of our group flow construct—in order to be successful (Beal et al. 
2003). Interdependence will reinforce group-member engagement, thus strengthening the effect of group 
flow on performance by increasing the intensity of the flow experience.  
H4. Group Flow has a Positive Effect on Performance. 
H5. Group Interdependence Moderates the Effect of Group Flow on Performance 
Exploring Competition, Cooperation, and Winning 
Liu et al. (2013) called for research into the effects of cooperative versus competitive video gaming. In the 
literature, the closest existing research is in the context of sports teams (Matheson et al. 1997). In their 
study, Matheson et al. (1997) explored the effects on group cohesion of interactive versus coactive sports 
groups who either won or lost. An interactive sports team is one where the group’s performance is based 
on the interactions between players; for example, volleyball or rugby. A coactive sports team is one where 
the group’s performance is based on the individual and non-interactive performances of each team 
member; for example, swimming or gymnastics. In their study, they found that winning and losing had 
differing effects on the two different types of groups. For coactive groups, winning led to less cohesion 
while losing led to more cohesion. The opposite was found for interactive groups where winning led to 
higher cohesion. Table 1 summarizes these findings in terms of group cohesion. In our study, we compare 
the coactive group to the individual treatment and the interactive group to the cooperative treatments. 
Table 1. Findings from Matheson et al. (1997) 
  Coactive (non-coop) Interactive (cooperative) 
Win Lower Higher 
Lose Higher Lower 
 
In this study, we seek to extend Matheson et al.’s (1997) findings and answer the call of Liu et al (2013) by 
exploring the effects of competition, cooperation, and winning. Although we are not certain that 
Matheson et al.’s sports context will generalize to the work group context, we want to explore whether 
there are similar effects of cooperation, competition, and winning. In particular, we expect that 
cooperation will improve performance because it should improve the group’s ability to communicate 
efficiently and effectively. In addition, competition should also improve performance because it unites the 
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group around a shared goal, but winning a competition will have a greater effect. Because these effects are 
still exploratory, we do not formally hypothesize them here. 
Methodology 
To test our theoretical model, we designed two laboratory experiments (that we performed during two 
separate time periods).  
Subjects. For both experiments subjects were undergraduate students at a private western university. 
Subjects were randomly assigned to groups and groups were randomly assigned to treatments. For video 
game treatments, we selected students who had experience in the video games used in the treatments so 
they did not spend time learning the video game. To control for video game ability, we asked subjects 
regarding their level of experience with the game and then balanced the level of video game experience 
across groups so that teams were competing against other teams of roughly equivalent skill. A total of 352 
participants (80 groups) completed all procedures for Experiment 1, and 376 (93 groups) completed 
Study 2. Of those who chose to report gender, 21 percent were female in Experiment 1 and 28 percent in 
Study 2. A total of 352 participants (80 teams) completed all procedures for Experiment 1. A total of 376 
participants (93 teams) completed Experiment 2.  
At a high level, both studies involved 1) a group pre-test task to measure baseline performance, 2) an 
intervention (control, group training, or video game), and 3) a group post-test task to measure 
performance improvement. The task in each experiment. 
Task Selection Criteria. The task in both experiments was designed to replicate the context of a newly 
formed work group under time pressure. Therefore, the task needed to meet the following criteria: 1) it 
must be time sensitive. There was a limited amount of time available to complete the task, 2) It must have 
objective performance measures that were readily calculable. This allowed groups to evaluate their own 
performance and compare their performance to other groups, 3) the teams must select their own 
strategies and division of labor. This allow group members to benefit from their own creativity and 
ingenuity, and 4) The task required groups to coordination and collaborate to achieve the best results.  
At a high level, both studies involved 1) a pre-test task to measure baseline group performance, 2) a 
treatment (control, and other treatments, and 3) a posttest task to measure group performance 
improvement. Table 2 reflects the sequence activities in both experiments. 
Table 2. Sequence of Activities 
Pretest task and 
performance measurement 
Attitudinal 
measurement 
Treatment 
Posttest task and 
performance measurement 
Attitudinal 
measurement 
 
We next explain the task, intervention, and measures for each of the studies 
Experiment 1 
Task. The task we selected was a timed group geo-caching competition. Geocaching is the task of finding 
small objects cached in various geographic locations. We created a mobile application (called “Findamine” 
or “find.a.mine”) specifically for this research. Findamine was created as a modified geocaching task in 
which participants take pictures of themselves at the locations rather than finding small objects. In 
addition, rather than providing a latitude/longitude coordinate, players are given short, text-based clues 
(e.g., “This building was built in 1973”) which could help students identity the specific location. The 
destination locations were distributed across different locations on campus. If subjects could not 
determine the location by the clue alone, they could use the “hot-cold” meter on the application that told 
them how close or far away they were from a location based on the real-time global positioning system 
(GPS) coordinates provided by the player’s device. Groups earned points by successfully deciphering the 
clue, travelling to the location, and taking a picture of themselves at the location. All participants in a 
group had to visit all locations to get all of the points possible. Participants could identify and visit more 
locations by dividing into pairs. So division of labor, communication between the group members, and 
collaboration were rewarded. The pictures of subjects in front of the landmark were automatically 
uploaded through the mobile application. However, the application tracks the total time elapsed from 
opening a clue until the correct picture (verified by the GPS coordinates embedded in the photo) is 
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submitted through the application. The natural log of the minutes elapsed was deducted from the possible 
clue points to incentivize participants to work quickly. The full procedure required three hours.  
Pre-task: Establishing Baseline Group Performance 
After being assigned to groups, the Findamine application was installed on two (and only two) of the 
smartphones belonging to each group. Six clues associated with six specific locations were downloaded 
into the application on each device (the same six clues for each phone and each group). We then explained 
the purpose of the application and the rules of the task. Subjects were allowed a total of 25 minutes to find 
as many locations as fast as possible. Their total score would be the combined total of the points on both 
phones. The phones of the other group members could be used for communication only. Groups were 
allowed to use any strategy they desired (e.g. stay together in a group or divide into sub-groups). Every 
group was given 5 minutes to discuss this strategy and then sent on their way to work within the 25 
minute time limit. Each group was tasked to earn the highest score possible and incented by telling them 
that the winning group would earn $20 Visa cash cards for each member. As locations were found, the 
results were loaded into a website leaderboard in real-time. Upon returning, each group was shown their 
standing on the leaderboard and each member was asked to complete a survey measuring the constructs 
in this experiment (group flow, group cohesion, etc.).  
Group Intervention: Treatment 
Upon completing the pretest, each pair of groups was randomly (but equally) assigned to one of three 
treatments: 1) control, 2) goal training, or 3) collaborative video gaming. Those assigned to the control 
condition were asked to spend the next 45 minutes individually working on homework. Group members 
were instructed to not speak with each other until the posttest began. Those in the goal training 
condition were given a “traditional” corporate goal training seminar. The administrator followed a script 
to guide them through the process of identifying the group’s strengths and weaknesses. The group was 
then given a worksheet to complete which required them to specify a measurable, objective, and 
achievable goal in terms of the score they wanted to earn in the next round of Findamine. The worksheet 
also required them to outline the strategies and steps they would take to achieve that goal.  
Lastly, those in the collaborative-competitive video gaming treatment played the game they were 
most familiar with, Rock Band™ or Halo 4™. Although this prevents us from examining the causality of 
video game type, this tradeoff was deemed acceptable because it allowed group members to play the game 
for which they had experience and that they found most interesting and engaging. This should maximize 
the likelihood of the video game effect and also be more similar to how a group would select a video game 
in real life. Those in the Rock Band condition were tasked to earn the highest possible score across any 
four songs of their choosing. The group that earned the highest score earned large candy bars for each 
member. Those in the Halo 4 condition played three rounds of the group-based “capture the flag” sub-
game against the other group in their cohort. The group winning at least two out of three matches earned 
large candy bars. The goal training and video gaming treatments also lasted 45 minutes. These two games 
were selected primarily because of the interdependent nature of the group tasks. In Rock Band, the 
players must coordinate their activities to perform the songs correctly. In Halo, the players must 
coordinate their attacks in order to beat the other group. 
Post-task: Measuring Change in Group Performance 
After the treatment, participants were given another short survey to measure their goal commitment 
before the last round of Findamine. While they took the survey, the study administrators downloaded 
seven new clues for new locations on campus to the two phones on each group running the Findamine 
application. Once again, the groups had 25 minutes to find and photograph themselves at as many of the 
locations  as possible. Upon finishing this task, the groups viewed their standing on the Task 2 
leaderboard and completed another survey measuring all variables. 
Measures 
The attitudinal variables in this study were measured using latent construct items drawn from prior 
research and adapted for this study. Group flow was adapted from the related construct of cognitive 
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absorption (Agarwal and Karahanna 2000) and included the sub-dimensions of heightened enjoyment, 
temporal dissociation, control, curiosity, and focused immersion. We created six new measures for the 
group communication component of group flow. After pilot testing these items with 52 students, two of 
the six measures were removed. Group cohesion was measured based on Carron’s (1985) conceptual 
model including Group Integration-Task (GI-T), the Group Integration-Social (GI-S), the Individual 
Attractions to the Group-Task (ATG-T), and the Individual Attractions to the Group-Social (ATG-S). Both 
group flow and cohesion were modeled as first-order reflective and second-order formative constructs 
based on prior research (Agarwal and Karahanna 2000; Carron et al. 1985). Goal commitment (Klein et 
al. 1999) and interdependence (Sharma and Yetton 2007) were adapted from existing measures. 
Results 
Figure 3 visualizes the performance increase (measured in points earned) of the posttest over the pretest. 
The results indicate an approximately 20% performance improvement for the collaborative video gaming 
treatment and almost no effect of the goal training treatment. A repeated measures ANOVA analysis 
shows a clear effect of treatment (F = 5.282, p = 0.007) with no difference between group sizes of three 
and four and no difference between the two different video games. A priori power analysis conducted with 
G*Power resulted in power of 0.95 for our sample size, which is well above the 0.80 threshold 
recommended by Cohen (1988). However, to test the hypotheses of our theory, we examine the group 
flow, group cohesion, and goal commitment scales next. 
 
Figure 3. Group Performance over Time 
Measurement Model 
Pre-analysis was performed to test the convergent and discriminant validity of the reflective sub-construct 
measures, test for multicollinearity, ensure reliabilities, and check for common methods bias (CMB). For 
brevity, the details are not reported here, but are fully available upon request. However, the results 
indicated acceptable factorial validity and minimal multicollinearity or CMB based on the standards for IS 
research (Gefen and Straub 2005; Liang et al. 2007; Pavlou et al. 2007; Straub et al. 2004). 
Hypothesis Testing 
To test our theoretical model, we developed a path model with the Partial Least Squares (PLS) Structural 
Equation Modeling technique using SmartPLS 2.0.M3 (Ringle et al. 2005). Use of this analytical approach 
was appropriate because 1) we needed to test multiple paths in the same model; 2) two of our constructs 
were modeled as a second-order formatives; and, 3) PLS does not depend on normal distributions or 
interval scales (Chin et al. 2003; Fornell and Bookstein 1982)—making it ideal for our objective measures 
of task performance.  
Figure 4 visualizes the path coefficients for the PLS model. The t-statistics were generated from running 
1000 bootstrap procedures. R2 values represent the amount of total variance accounted for by the 
exogenous variables. The β coefficients on the dotted paths from Treatment (measured as a set of dummy 
codes) to Flow, Commitment, and Cohesion represent the effects on the exogenous independent variables 
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in our group flow theory of three treatments: control/none, goal setting, and collaborative video gaming 
(CVG). Most of our hypotheses were supported. Group cohesion had a significant positive effect on group 
performance (β = 0.45, p < 0.05), thus supporting H1. Group flow also had a significant positive effect on 
group performance (β = 0.63, p < 0.05) supporting H4. However, goal commitment did not have a 
significant effect in our model after accounting for group flow and cohesion. Nevertheless, a test of goal 
commitment before including the other exogenous variables demonstrated a significant positive effect (β 
= 0.15, p < 0.05). This  indicates that the effect of goal commitment is better captured through the 
separate effects of flow and cohesion, which are thus the more potent antecedents of performance and 
should therefore receive greater attention when developing teams in organizations. Additionally, CVG 
appears to be a valid treatment for improving both group flow (β = 0.30, p < 0.001) and group cohesion 
(β = 0.29, p < 0.001). Lastly, interdependence produced some unexpected findings. While it did not 
interact with group cohesion to a significant level, we found that interdependence actually reduced the 
effect of group flow on task performance (β = 0.61, p < 0.05) – counter to our hypothesis. Another 
interpretation of this finding is that flow and interdependence are tradeoffs which do not coexist well, yet 
both enhance task performance (as indicated by a post-hoc test, the direct effect of interdependence on 
performance: β = 0.18, p < 0.01). Perhaps this dampening effect indicates the extra effort and time for 
required interdependent tasks, which cannot be performed in parallel. 
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R
2
 = 8.8%
Group 
cohesion
R
2
 = 8.5%
Goal 
commitment
R
2
 = 12.1%
Group 
performance
R
2
 = 15.4%
n.s.
.45*
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3. video gaming
.29***
.18*
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Note: ***p<0.001; **p<0.01; *p<0.05, n.s.=not significant 
Figure 4. Path Coefficients and Bootstrap Results 
Discussion of Experiment 1 Findings 
Experiment 1 confirmed that video gaming has a significant impact on group flow, goal commitment, and 
group cohesion. As expected, group cohesion improved group performance. Interestingly goal 
commitment had no effect and will, therefore, be removed in Experiment 2. Perhaps most importantly, 
our group flow construct with the added sub-construct communication also significantly increased 
performance. 
Several important questions remain which lead to Experiment 2. In particular, the video gaming context 
used in Experiment 1 consisted of a competitive-cooperative video game. Experiment 2 will compare the 
individual and combined effects of competition and cooperation. In addition, we will measure the effects 
of individual group flow sub-constructs to better understand how this construct affects group 
performance.  
Experiment 2 
Pre-task: Establishing Baseline Group Performance 
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Each session began with 7-8 participants. The full procedure took two hours. Participants within the 
experiment were randomly placed into 2 groups of 3-4 after ensuring that all participants on any given 
group did not have previous interpersonal relationships. Groups would then be placed within a room and 
assigned to build towers using only dry spaghetti and marshmallows. Scoring was calculated as the height 
of the tallest tower, plus 50% of the sum of the height of the next three tallest towers. For example, a 
group that built 4 towers with heights of 40, 30, 20 and 18 inches would receive a score of (40+15+10+9) 
= 74. This design was intended to require full participation and cooperation of all group members. 
The participants were not told beforehand what their task would be in order to reduce variation due to 
informal group planning. Groups were not given a specified planning period and had only 7 minutes for 
this task after the rules had been explained. Groups were not allowed to use their phones or the 
whiteboard to strategize or search for help. After 7 minutes, the administrator calculated the score.  
Group Intervention: Treatment 
Upon completing the first task, each group was randomly assigned a treatment in a 2 x 2 factorial design 
including a control group (see Table 3). Those in the control group were asked to spend 40 minutes 
working independently on homework and were instructed to not speak to each other.  
Table 3. Experiment 2 Manipulations 
(0) Control = no gaming of 
any kind 
 No competition Competition 
No cooperation (1) Individual (3) Competitive 
Cooperation (2) Cooperative (4) Cooperative-competitive 
Those in individual treatments were asked to play either Rock Band or Halo Reach for 40 minutes of 
solo play. They were instructed not to play with each other, help each other, nor record or compare score 
or points. Those in competitive treatments participated in game modes that were competitive between 
the members of their own group of 4. They would keep track of who won and lost, but would have no 
contact and would not play with the other group at all. The two members of the group with the highest 
score (Rock Band) or lowest deaths/highest kills (Halo) in any given round would receive a large candy 
bar. The administrators of the experiment encouraged competitiveness within the group in order to 
promote flow through application of skill against appropriate challenge (Csikszentmihalyi 1990). Those in 
cooperative treatments participated in game modes that required players to collaborate and work 
together within their own group to be as successful as possible. For Rock Band, they were told to play 
together and see how high they could get their group scores. For Halo Reach, they were instructed to get 
as far through the campaign as they possibly could by completing cooperative missions. Those in 
cooperative-competitive treatments were directly competing as a group against another group for 
candy bars. For Rock Band, the group with the highest score for any given song at the end of the time were 
awarded large candy bars. For Halo Reach, groups would play as many rounds as they could of capture 
the flag in the permitted time. Groups would record their wins and the group with the most wins would be 
awarded large candy bars. 
Post-task: Measuring Change in Group Performance 
After completing the intervention, the student groups filled out another portion of the survey and were 
then given the exact same task as the pre-task, with the exact same rules, constraints, and evaluation 
criteria. After this final task, they completed the final portion of the survey. 
Measures 
Each of the same measures from Experiment 1 were included in Experiment 2 with the exception of goal 
commitment which was not significant in Experiment 1. However, because the challenge of a task is an 
important pre-requisite to flow (Agarwal and Karahanna 2000; Aubé et al. 2013), we also added a 
construct representing challenge, which is the participants’ perception of the spaghetti task difficulty.  
Results 
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All treatments produced an increase in performance. The overall percent increase in group performance 
for each treatment is shown in Figure 5.  
 
Figure 5. Percent Increase in Group Performance 
 
Competitive-cooperative gaming produced the largest increase, followed by competitive video gaming 
(without cooperation), followed by cooperative gaming (without competition), which was followed by 
individual video gaming. Table 4 provides an alternative summary of the results where dummy codes (0 
or 1) are used to mark whether each treatment included video gaming, competition, or cooperation. The 
percent scores represent the groups improvement from Task 1 to Task 2. For example, the first treatment 
represents the mean of the control group who played no video games (48.87%) versus all other groups 
which included some form of video game playing (80.95%). The second treatment represents the mean 
improvement of all treatments that didn’t include any competition (e.g. individual video gaming and 
cooperative-only video gaming: 70.56%) versus those that did (competitive-only video gaming and 
cooperative-competitive video gaming: 90.99%). 
 Table 4. Summary of Group Results  
Treatment Not included Included F p-value 
1. Video games 
48.87% 
Mean of control (no games) groups 
 80.95% 
Mean of cooperative, competitive, and 
competitive-cooperative groups 
4.75 0.032 
2. Competition 
70.56% 
Mean of individual and cooperative 
groups 
90.99% 
Mean of competitive and cooperative-
competitive groups 
2.88 0.093 
3. Cooperation 
72.99% 
Mean of individual and competitive 
groups 
87.37% 
Mean of cooperative and cooperative-
competitive groups 
0.76 0.350 
Each row summarizes ANOVA performed at the group-level including the covariates: group size, video 
game performance (where they ranked compared to competitors), and the height of their first tower. 
Based on this analysis, there appears to be a clear effect of video gaming on group performance. In 
addition, adding a competitive aspect to the gaming also improves performance at least marginally. 
However, it should be noted that when groups competed against each other in the video gaming 
treatment, their subsequent performance on the Task 2 was affected by whether they won or lost during 
the competition (β = 0.173, p = 0.043). In particular, those who win during video gaming tend perform 
better on later tasks. 
Similar to Experiment 1, another PLS model was analyzed to test the group flow and cohesion theory in 
order to help explain this unique effect of video games. The same tests for validity and CMB were 
performed. However, in testing the hypotheses, we broke the 2nd order group flow construct into its 1st 
order sub-constructs (similar to (Lowry et al. 2012)) in order to better understand how the video gaming 
treatments affect flow and how group flow and cohesion impact performance.  
Figure 6 summarizes the hypothesis testing. However, for simplicity, all non-significant paths are 
removed which also resulted in entirely removing the sub-constructs focused immersion and curiosity 
which had no significant antecedents or consequences. The control variable challenge is also significant, 
but not depicted for simplicity.  
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As indicated in Figure 6, cooperative treatments (both cooperative and cooperative-competitive) 
improved group cohesion and group communication. Competitive treatments (both competitive and 
cooperative-competitive) increased only the level of control that participants felt. All video game 
treatments (as opposed to the control—no games—treatment) increased enjoyment and time dissociation.  
Group cohesion increased group performance just as in Experiment 1. However, when looking at the 
group flow sub-constructs (rather than the entire 2nd order factor), the effect of group flow on 
performance appears to be primarily driven by group communication and time dissociation. When 
implementing interdependence as a moderator, heightened enjoyment also has an effect. In other words, 
heightened enjoyment only improves group performance when the group members depend on each other 
for their own performance. 
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Figure 6. PLS Model of Hypothesis Testing 
Discussion 
The two primary implications of our results are that 1) group flow helps to explain group performance 
above and beyond group cohesion alone, and 2) all forms of video gaming (including individual, 
competitive, and cooperative) are an effective strategy for building group flow and group cohesion. 
Experiment 1 demonstrated that collaborative video games improve group performance more than 
traditional corporate goal training. In addition, group flow improves both group cohesion and group flow. 
Lastly, group flow is a stronger predictor of group performance than group cohesion—at least in the 
context of newly formed work groups.  
Experiment 2 builds upon Experiment 1 by explaining which portions of group flow are affected by video 
gaming and which portions, in turn, affect group performance. These results have significant implications 
for both research and practice. 
One interesting result is the large difference in the explanatory power on group performance from 
Experiment 1 (R2 = 15.4%) to Experiment 2 (R2 = 37.8%). One explanation for this is that the PLS model 
for Experiment 1 is based on the calculated increase in group performance, cohesion, flow, and 
interdependence from Task 1 to Task 2. The PLS model for Experiment 2 is based on the participant’s 
Task 2 performance controlling for Task 1 performance—which is one of the strongest indicators of Task 2 
performance. The R2 for both experiments compares well to similar studies of human behavior and task 
performance (e.g., Bruner and Spink 2010; DeChurch and Mesmer-Magnus 2010). 
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Implications 
Flow is a construct that can be conceptually mapped to the group level and is a significant predictor of 
group performance. There are many research applications for this construct where group flow could be 
extended. Our results demonstrate an effect of group flow in a controlled, laboratory environment; 
however, group flow could also be adapted to IT project groups and sub groups to see how time critical IT 
projects can be enhanced with video gaming at e.g., a project kickoff meeting. Also, if the effect of video 
gaming on group performance (see the 20% improvement in Experiment 1 and 32% [80.95% - 48.87%] 
improvement in Experiment 2) remains constant across other types of tasks, then any group task 
requiring three to five hours of work or more could conceivably benefit by first playing 45 minutes of 
collaborative and competitive video games. This would be particularly useful to organizations without the 
time or money to spend putting employees through other costly group and more time consuming team-
building activities.  
From a theory-building perspective, the development of group flow as a new construct offers a useful new 
tool for organizational theorists seeking to capture the extent to which group members are able to work 
effectively in concert based on latent cues. Application of this new construct into new domains and new 
populations will be critical to vetting its usefulness and generalizability. In addition, group flow may be 
used to explain certain contexts where traditional indicators of group performance have low predictive 
power. For example, our context was newly formed work groups with time-sensitive tasks. If time is not a 
critical issue, then group flow may not explain the group member behaviors. Rather, a group’s 
performance may be more dependent on their overall commitment to their goals. However, if time is 
important, then goal commitment may be irrelevant since the group will be more driven by extrinsic 
factors such as time pressure. 
Our exploratory analysis of the competitive versus cooperative aspects of video gaming reveals some 
interesting results and different effects on group flow and group cohesion. For example, cooperative 
video gaming increased group communication and group cohesion. This is understandable considering 
that cooperation requires communication. An informal qualitative analysis of the group during the video 
gaming treatment revealed that cooperative video game treatments encouraged groups to develop “short-
burst” forms of communication where strategies were developed and executed in extremely short time 
frames (as required by video games). However, cooperative video gaming did not affect the other sub-
constructs.  
Next, competitive video gaming only affected a group members sense of control. This is also 
understandable. By “beating” others in a competition, an individual develops confidence that they can 
control a situation (Aubé et al. 2013; Bakker et al. 2011; Matheson et al. 1997). While it should be noted 
that the effect of competition is highly moderated by whether or not the group or group member wins or 
loses, competition (including both winners and losers) does have a positive effect in general.  
Video gaming (including all forms) increase time dissociation and heightened enjoyment when 
interdependence is high. This effect is easy to understand given obvious fun of video gaming and the 
ability to become engrossed in the task. However, interestingly, focused immersion was not affected. 
Lastly, it is also interesting that of the six sub-constructs of group flow, only group communication, 
control, heightened enjoyment, and time dissociation are significant indicators of group performance. 
This is useful for human resources departments who are looking for alternatives for improving group 
performance. Video games are not likely the only option for creating a group intervention that is 
enjoyable, requires communication, includes competition, and causes deep involvement. However, video 
gaming certainly appears to be effective. 
Limitations 
There are several limitations of this research worth noting. First, this was a laboratory experiment. 
Although laboratory experiments are a very necessary and useful first step in establishing a phenomenon, 
the results have limited generalizability to actual workplace settings. For example, the geocaching task 
and building towers out of edible materials are not classic workgroup exercises, though they do require 
collaboration, coordination, planning, and division of labor. Thus, future research could benefit from 
further testing our theory in a more practical setting.  
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Also, our results were found specifically with members who were previously unfamiliar with each other, 
yet interdependent on a group task. Additionally, our participants were generally familiar with video 
games. How such an intervention might work with digital immigrants (i.e., those who did not grow up 
with video games) would be an interesting future endeavor.  
Managers should beware of assuming that all video gaming will be beneficial. For example, if groups are 
already formed and members are familiar with each other, then competitive video gaming may possibly 
enhance biases and negative relationships that have already been built. Similarly, if a workplace is not 
characterized by time-critical tasks, then collaborative video gaming may become more of a distraction 
than a group-building activity. Future research should compare our results to these other contexts in 
order to see how and where they can be applied. 
A similar limitation is our use of student participants. Although they allowed us to replicate the context of 
new groups, students are typically younger and more interested in video gaming than older employees 
(Lenhart et al. 2008). Lastly, although our unique Findamine task 1) replicated a time-sensitive 
environment, 2) rewarded group communication and collaboration, and 3) allowed for easy collection of 
objective performance data, it certainly does not represent a typical workplace task. Future research 
should extend our experiments into actual workplace settings with more common workplace t asks. 
Statistically, for Study 1 we were only able to explain 15.4% of the variance in performance. While this may 
appear low, it is considered a medium effect size by Cohen (1988). This r-square value must also be 
interpreted in light of the nature of the dependent variable, which was measured as an observed 
(calculated) value, rather than as a latent perceptual construct. The r-square will always be lower for 
observed variables than for perceptual variables because the observed variable does not include shared 
(common) variance with all other variables, which may be attributed to method variance. We also note the 
large difference in r-squared for performance across the two studies. The primary cause of the higher r-
square for Study 2 is the breaking out of flow into its subdimensions, rather than using it as a single 
antecedent of performance.  
Conclusion 
Overall, our research has contributed a new theoretical construct (group flow) and demonstrated a 
positive, practical use for collaborative video gaming. By basing this group intervention on a theoretical 
model, this research may be considered a contribution to the design of effective groups (in the context 
examined). We hope that our theory and results will inspire additional research into group flow and the 
potential benefits of collaborative video gaming for small work groups. 
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